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INTRODUCTION
Among child educators' diverse approaches to teaching reading and writing, phonics is widely used as a method of teaching reading prior to the stage of fluent literacy. Phonics focuses on teaching and learning the relationship between alphabetic letters and sounds at the pre-literacy stage. It has been reported that the young learner who recognizes letters quickly acquires phonemic awareness more easily than one who does not, and in turn, the acquisition of phonemic awareness at a young age is closely related to reading achievement later in life (Adams, 1990; Ehri, 1983; Nicholson, 2005; Whitehurst & Lonigan, 1998) . However, in spite of the importance of phonemic awareness for reading achievement, due to children's underdeveloped cognitive abilities, various methods have been developed to teach letter-sound relations to children in L1 and L2 (Ha, 2007; Hatcher, Hulmer, & Snowling, 2004; Johnston & Watson, 2005) .
Among the various techniques of phonics instruction, there have been controversies over the best balance of structured versus holistic instruction, such as flashcards, storybooks, visual information and other teaching aids (Justice, Kaderavek, Fan, Sofka, & Hunt, 2009; O'Connor, Notari-Syverson, & Vadasy, 1996) . Recently, there has been a growing trend of pictorial mnemonics for letter-sound or letter-picture associations (Ehri, 2005; Ehri, Deffner, & Wilce, 1984; Stuart, 1999) in support of holistic instruction in a more natural setting, though explicit teaching needs to be implemented to some extent (Boyer & Ehri, 2011) . This study compared the effects of presenting word-in-picture through pictorial typography with those of using traditional flashcards. In pictorial typography, a written target word takes on the appearance of the object it refers to, whereas with flashcards, the target word and the object it refers to are presented side by side or back to back. Each technique was implemented within WordWorld episodes, as this study aims at investigating the more effective type of instructional stimuli for building pre-literacy skills to be implemented within natural holistic settings, i.e., for these two techniques with different degrees of intrusion into the natural story episodes.
'WordWorld' television episodes were first broadcast by PBS in the US, and then in Korea by EBS from 2009 until 2011. Since then they have been available on DVD for kindergartens along with materials such as storybooks, workbooks, CD, though these have not been evaluated for their educational benefits. According to a nationwide survey, seventy-four percent of 3,993 Korean parents with children in first or second grade had exposed their children to early English education when they were five or six years old (Hankyoreh, 2006) . The high demands of early child ESL education in Korea necessitates an examination of the effective phonics instruction method.
BACKGROUND OF THE STUDY
As a general cognitive theory, dual coding theory proposes that any mental representation has its origin from the external experience of two types, verbal and nonverbal (Clark & Paivio, 1991; Paivio, 1971 Paivio, , 1990 Sadoski & Paivio, 2004) . It proposes that reading is a mapping of the two types of information with each other and building a mental representation (Sadoski & Paivio, 2004) . The external information is perceived and decoded through various sensory systems such as the visual, auditory, and haptic. The two types of information differ in that the verbal decoding system consists of serially distributed units, as in oral, written, sign language, and braille, whereas the nonverbal visual system has a part-whole organization. Nevertheless, the verbal and non-verbal information should map onto each other for language to function or for mental representation to emerge. Therefore, nonverbal visual images, as one origins of the language unit, needs to be connected with verbal units such as words. Paivio (1990) suggested that pictorial typography can help the mapping these two qualitatively different types of information units so that verbal and nonverbal memories are connected in longterm memory and are associated simultaneously when retrieved, as shown in Figure 1 .
FIGURE 1

Model of Dual Code Theory and Pictorial Typography
Modified from Mental Representations: A Dual Coding Approach (Paivio, 1990, p. 67) As an experimental study that applies pictorial mnemonics for letter-sound mapping as well as for word learning, Ehri et al. (1984) examined pictorial mnemonics for phonics instruction and reported that the pictures integrated into the first letter of the word were more beneficial than disassociated pictures or no picture, for twenty kindergartners who were 6 years old in their phonemic awareness. In their integrated picture condition, the whole written word was presented with the first letter of the word shaped as the object itself that the word refers to, whereas in the disassociated picture condition, the picture and the target word were presented back to back on flashcards non-integrated with each other. The greater benefit of letter-picture integration was explained as due to the more direct connection of the picture and the letter that corresponds to the first sound of word.
Similarly, Jolly Phonic (Lloyd, 1992) , a widely selected multi-modal phonics curriculum, presents a single specific letter as a picture of the target object. For example, letter S is presented by a picture of a snake posed in the shape of S. Jolly Phonics uses other sensory stimuli along with this visual image, such as auditory and kinesthetic, e.g., with 's' drawn in a snake shape, children are guided to make the /s/ sound while moving their bodies like snakes. Stuart (2004) reported that for five-year-olds who were mostly ESL learners, Jolly Phonics was more beneficial for learning phonemic awareness and letter names than the Big Book reading, which is heavily oriented to story content rather than individual letters or words. The Jolly Phonics group remained superior to the other group one year later. As a subset of Jolly Phonics, Zoo Phonics (Carol, 2003 ) is a phonics program that introduces each letter as an acrostic for an animal drawn with the letter itself. All these visually integrated presentations of individual letters were shown to be more effective than their counterparts without such visual integration, in terms of phonemic awareness and letter naming, though not necessarily for vocabulary learning and reading comprehension (see Choi, 2012, for review) . Flashcards are the most widely used materials among these due to their availability.
WordWorld is another set of visually integrated phonics materials embedded in story episodes, but it differs from the others above, in that the whole word is integrated within a picture of the object, as a word-in-picture, in contrast to a non-integrated word-picture flashcards or acrostic-picture as in pictorial mnemonics or Jolly Phonics, as seen in Figure  2 .
FIGURE 2
Types of Visual Integration for Phonics Instruction Pictorial Typography (Cohen et al. 2011) Pictorial Mnemonics (Ehri et al.,1984) Jolly Phonics (Lloyd, 1992) Flashcards (Ehri et al., 1984) The effects of the 'WordWorld (WW)' television program were examined and reported as part of the evaluation activities of the U.S. Department of Education Ready to Learn Program (Cohen, Hadley, Rosen, O'Shea, & Mariutto, 2009 , the only such study of WW to our knowledge. The child participants were 798 children from 84 preschools in five states, consisting of a mixture of speakers of English as their home language and as their second language. They were randomly assigned to either an experimental or control condition. The experimental group was exposed to the six WW television episodes daily at school for 6 weeks whereas the control group was not exposed to WW in school but to the regular pre-K curriculum. Teachers' intervention was minimal during WW viewing. Preand post-tests were of two types, proximal and distal measures. Results showed that among the three proximal measures picture recognition, word recognition, and letter character recognition the PT group outperformed the control group in picture recognition and word recognition, but not in character recognition. The children in the PT group identified object names orally when shown the same object as in the WW episodes, and they read the whole words when written exactly as seen in the WW episode better than the control group. But they did not perform better than the control group in naming the individual letters featured as in the WW episodes. The three measures of distal learning-concept of print, phonemic awareness, and letter recognition-all assessed through standardized tests, did not show any between-group difference. Notably, a subsection of phonemic awareness test for the letters and phonemes seen in the WW episode did not show any improvement in the PT group. Among the mediating variables, Cohen et al. (2011) reported that the boys were significantly better at picture recognition than the girls, and the older children were better at word recognition. The improvement in word level without improvement in letter naming and phonemic awareness through WW raises doubts regarding the effects of WW and the possibility that children did not learn the abstract relationship between phoneme and letter at all. This is a serious weakness in pre-literacy development, in contrast to most other instructional phonics studies, whose benefits were in phonemic awareness without being extended to word learning. Cohen et al. (2011) suggested the possibility of increasing the effectiveness of WW by providing instructional intervention, as was also suggested by Boyer and Ehri (2011) .
If the weakness of WW in learning letter names and phonemic awareness, the two lowlevel skills, can be overcome through appropriate instructional intervention, on top of its already attested effectiveness for vocabulary learning, then PT in WW would turn out to be covering the pre-literacy skills from lower to upper levels. On the other hand, dual code theory predicts that PT would be a more effective instructional stimulus than FC, one of the most widely used phonics techniques in Korea, because PT involves the most direct integration of letter and sound/meaning, while FC is less integrative and more interruptive to the story episode than PT. Based on the above discussions, three research questions were formulated as follows, based on the same independent variables in Cohen et al. (2011): 1) Does phonics instruction using pictorial typography in WW have more positive effects on Korean children's four English pre-literacy skills --letter naming, phonemic awareness, vocabulary, and reading fluency --than instruction via flashcards? 2) Does gender interact with the effects of phonics instruction via pictorial typography? 3) Does age interact with the effects of phonics instruction via pictorial typography?
METHOD
Participants
The participants of the study were 32 preschoolers aged 6 and 7 enrolled in a sevenweek long ESL session at a private kindergarten located in Seoul. The preschoolers were divided into two groups, with sixteen children in each group. In each group, ten children were six years old and six children were seven years old. Each group was composed of nine male and seven female children. The initial survey confirmed that none of the children had ever visited or stayed in English speaking countries or been taught phonics before. None of the children had ever seen WordWorld episodes, though all of them had already been exposed to English language through media or other form of play at home.
Two female bilingual Korean teachers, both 32 years old, taught the children. Both teachers have TESOL certificates from Canada and Australia. They both had two years of experience in teaching English at a preschool in Korea at the time of the study.
Test Instruments
The four components of the pre-and post-tests were conducted based on Cohen et al.'s (2009) measures. Since only the proximal measures were relevant in their report, the present study focused on the WW customized content with the finer levels of difficulty that extends to the level of reading new sentences. As a result, the pre-and post-tests examined four subskills of pre-literacy as shown in the Appendix: letter recognition, phonemic awareness, reading words, and reading sentences. All the tests had the same set of questions in the pre-and post-tests but they were reshuffled for the post-test. For each type of question, the teacher demonstrated and explained how to answer the question with practice questions until all the participating children understood. All four tests were graded on a ten point scale.
Letter recognition
Ten questions asked the children to choose the printed letter from five choices after listening to the letter name read aloud by the teacher and the children answered by circling the appropriate letter. Five questions were in all uppercase letters, and five in all lower case letters; all the letters in the test had been taught in the lesson. Each question was worth one point.
Phonemic awareness
Five questions were asked to choose the correct printed lower case letter from five choices after listening to the phoneme articulated by the teacher. The other five questions asked them to find a pair of words that rhymed with each other among three words. The children had all three word choices only in picture form and they listened to the teacher articulating all three choices in the order presented in the test paper. The children did not have to know the word referring the picture, but they had to be able to perceive onset, rhyme and coda as analytic units. Each question was worth one point.
Vocabulary
Five questions asked the children to find the picture matching the word read aloud by the teacher, among five choices. The other five questions asked them to read the word printed in lower case letters; the children were given 10 seconds to read each printed word. Each question was worth one point without partial points given.
Reading fluency
Six sentences were made for the test based on key sentences from the storybook. All the sentences were composed of four to seven words with a mean length of 4.5 words. They had three levels of difficulty depending on how many words had been switched from the original sentences: the two high level questions had three words switched from the original sentence taught in the lesson, and one medium level question and three low level questions with two words and one word switched, respectively. The points assigned for the question of each level were 2.5, 2, and 1, in that order, totaling to 10 points. The children were given ten seconds to read each sentence. Children's reading performance was graded according to the following guidelines: 100 percent of the assigned points was given for reading the entire sentence with one word incompletely read within the given time; 60 percent of the assigned points for incomplete reading of 2 to 3 words; 20 percent of the full points for incomplete reading of 4 words; 0 percent for missing 4 words or more.
Procedure
The entire study was conducted for seven weeks. In the first class meeting, the four sets of pre-tests were conducted. Letter naming and phonemic awareness tests were given in the whole class, and vocabulary and fluency tests were conducted individually at the corner of the classroom while other children were doing class activities. For test questions involving teacher articulation, the teacher confirmed children's attention and articulated the target form twice. The post-test was given after the 21 lessons were over, in the same format, during the last session. When the test was given, an assistant teacher was in the classroom, conducting the regular lesson during the individual test sessions.
A total of 21 lessons were conducted with three storybooks. One set of lessons, which used the same storybook, contained 7 lessons for 45 minutes per lesson. Each lesson began with reading the storybook at the teacher's initiation, followed by various activities about the main characters in the story, e.g., using cutout figures from the storybook. The activities targeted various levels of pre-literacy skills: sometimes the whole word, letter name, grapheme-phoneme matching, or word and sentence reading. The lesson objectives for both groups were the same, but the two groups used different visual materials: word-inpictures in the storybook, and activity materials for the experimental group. Examples of ordinary storybook pictures and flashcards with words below the pictures for the comparison group are as shown in Figure 3 .
FIGURE 3
Pictorial Typography and Flashcards
Pictorial Typography
Key Words Flashcards cat cup All the lessons were videotaped and transcribed, including the test sessions. The tests were scored by the teacher and the researcher, and for instances of disagreement (in less than 5 percent of the items), they referred to the video and reached agreement through discussion. Scores were all converted to percentiles.
The effects of two different instruction types, pictorial typography and flashcards, were analyzed via t-test in SPSS 12.01. In order to analyze the effect of two intermediate variables, gender and age, a two-way ANOVA was conducted for the pre-test and a twoway ANCOVA for the post-test, with the pre-test entered as a covariate. Both the ANOVA and ANCOVA were conducted two-way, first with group and gender as two independent variables, and the second with group and age as two independent variables, because the groups could not be divided equally by gender and age into four equal and large enough subgroups, rendering a three-way test inappropriate.
RESULTS
Effects of Instruction Type
All four pre-tests showed that the two groups did not differ at the outset (significance level = .05). In the letter recognition test, the PT group scored 56.88 and FC group scored 54.38, both around the half of the full score (p = .706). Similarly in the phonemic awareness test, the PT group scored 53.75 and the FC group scored 50.63 (p = .502). In the vocabulary test, PT group scored 26.25 and FC group scored 25 (p = .748). In the reading fluency test, PT and FC scored 1.25 and 1.38 (p = .875), respectively, as shown in Table 1 . The descending order of scores from letter recognition, phonemic awareness, and vocabulary, to reading fluency in both groups can be considered representative of the increasing difficulty levels of the four skills. In their post-tests, both groups improved. In the letter recognition post-test, the PT group improved from 56.88 to 70.63 (p = .003) and FC from 54.38 to 63.13 (p = .021). In phonemic awareness, the PT group improved from 53.75 to 71.25 (p = .000) and the FC group from 50.63 to 59.38 (p = .029). In vocabulary, the PT group improved from 26.25 to 65.53 (p = .000) and FC did from 25 to 45.00 (p = .001). In fluency, PT improved from 1.25 to 30.44 (p = .000), and FC from 1.38 to 17.63 (p = .001). The effect size, however, was larger for PT than for FC in all tests as indicated by Cohen's d. The effect size for PT was large for all four tests with .867 for letter recognition, 1.555 for phonemic awareness, 2.327 for vocabulary and 1.888 for fluency, whereas the effect size for FC was medium for letter recognition and phonemic awareness at .643 and .602, respectively, though it was large for vocabulary and fluency at 1.035 and .996, respectively.
When the two groups were compared, however, the PT group outperformed the FC group in the two upper-level skills, at 65.63 vs. 45 for vocabulary (p = .005), and at 30.44 vs. 17.63 for fluency (p = .042), though not in the two lower-level skills, at 56.88 vs. .54.38 for letter recognition (p = .310), and at 71.25 vs. 59.38 for phonemic awareness (p = .088). The strength of PT was shown in improving the upper level skills.
Effects of Gender
The mean scores for pre-and post-tests of male and female participants in each group are listed and compared via t-tests in Table 2 . The effect of gender was examined along with the instruction type by two-way ANOVA for the pre-test and two-way ANCOVA for the post-test, with the pre-test score entered as a covariate. 
Gender by letter recognition
In the pre-test for letter recognition, there was no group effect (F = .221, p = .643) and no gender effect (F = .001, p = .981) as shown in Table 3 . Boys and girls scored 54.44 vs. 60 in the PT group, and 56.67 vs. 51.43 in the FC group. For the post-test, there was no significant main effect by group (F = 1.581, p = .219), confirming the earlier t-test, or by gender (F = .853, p = .0364) with 67.88 vs. 74.29 in the PT group, and 70 vs. 54.29 in the FC group. In contrast, the pre-test score was a significant predictor for improvement (F = 28.814, p = .000); its effect size in eta squared was large, at .516. 
Gender by phonemic awareness
In the pre-test of phonemic awareness, there was no main effect of group (F = .207, p = .653) and no effect of gender (F = 1.396, p = .247) as a whole: 60 vs. 45.71 in the PT group, and 48.89 vs. 52.86 in the FC group, as shown in Table 4 . However, due to the significant male advantage in the PT group (t = 2.864, p = .012), a significant interaction effect (F = 4.370, p = .046) was found in the pre-test. For the post-test, there was no significant main effect by group (F = 3.963, p = .057) or by gender (F = .550, p = .465): 76.67 vs. 64.29 in the PT group, and 62.22 vs. 55.71 in the FC group. There was no interaction effect (F = 2.322, p = .139), though male advantage remained significant in the post-test (t = 2.184, p = .046). The pre-test was a significant predictor for improvement (F = 33.148, p = .00) again with a large effect size, .551. 
Gender by vocabulary
In the pre-test of vocabulary, there was no main effect of group (F = .042, p = .838) and no gender effect (F = 1.628, p = .212): 30 vs. 21.43 in the PT group, and 25.56 vs. 24.29 in the FC group. In the post-test, the group effect (F = 11.342, p = .002) was significant, and so was the effect of gender (F = 4.321, p = .047), without an interaction effect (F = .732, p = .403). In both groups, boys improved more than girls, with 71 vs. 58 (t = 1.652, p = .121) in the WW, and 53 vs. 34 (t = 1.862, p = .084) in the FC group, though the male advantage was not significant in each group. On the other hand, the pre-test effect turned out to be non-significant (F = 3.432, p = .075). The eta squared for the group factor was .296, indicating that this effect was the greatest of all three variables. Unlike the two low-level skills, the pre-test score was not a significant predictor, and group was a strong factor for vocabulary learning as well as gender. 
Gender by fluency
In the pre-test of fluency, there was no group effect (F = .091, p = .765), and no gender effect (F = 1.054, p = .313), with 2 vs. .29 in the PT group, and 1.33 vs. 1.43 in the FC group, as shown in Table 6 . In the post-test, though the group effect (F = 6.751, p = .015) was reconfirmed, the effect of gender (F = 1.378, p = .251) was not significant, with 36.78 vs. 22.29 in the PT group, and 19.56 vs. 15.14 in the FC group. There was also no interaction effect (F = .058, p = .812). On the other hand, the pre-test effect turned out to be significant (F = 11.748, p = .002). The eta squared for the pre-test factor was .307, indicating that this effect was the greatest of all three variables. Like the vocabulary learning, group was a strong factor for reading fluency learning, though its effect size was smaller than that for the vocabulary learning, i.e., .296 vs. .200. 
Summary of gender effect
Gender was not an inherently significant factor for any of the four pre-literacy skills consistently in the pre-test of both groups. Only one group, PT, happened to show a male advantage and remained so in the post-test, but the ANCOVA showed no gender effect as a whole in the post-test. In the post-test for vocabulary, however, gender emerged as a significant factor through the male advantage, in both instructional groups combined, suggesting that boys learned vocabulary better than girls in both groups.
Effects of Age
The mean scores for pre-and post-tests of male and female participants are listed and compared via t-tests in Table 7 . The effect of age was examined along with instruction type with a two-way ANOVA for the pre-test and two-way ANCOVA for the post-test, with the pre-test score as a covariate. 
Age by letter recognition
In the pre-test for letter recognition, there was no group effect, and no age effect (F = 3.192, p = .085). Six and seven year olds scored 58 vs. 55 in the PT group, and 45 vs. 70 in the FC group, as shown in Table 8 . However, the older children's advantage within the FC group (t = -2.998, p = .010) resulted in a significant interaction effect (F = 5.171, p = .031) in the pre-test. In the post-test, there was no group effect (F = .503, p = .484), or age effect (F = 1.777, p = .194) with 72 vs. 68 in the PT group, and 51 vs. 83 in the FC group, without an interaction effect (F = 2.566, p = .121). Though within the FC group, the male advantage remained significant (t = -3.019, p = .009), ANCOVA results exclude the age effect as a whole. On the other hand, the pre-test score was the only significant predictor for improvement in letter recognition (F = 16.758, p = .00). The disappearance of the interaction effect from the pre-test to the post-test in spite of the increased gap between the two age groups in FC group seems due to the large SD in the post-test scores of the FC group. 
Age by phonemic awareness
In the pre-test for phonemic awareness, there was no group effect, but there was a significant age effect (F = 4.726, p = .038), as shown in Table 9 . Six-year and seven-yearolds scored 51. vs. 58 in the PT group, and 46 vs. 58 in the FC group. In the Post-test, there was no significant main effect by group (F = 2.049, p = .164) or by age (F = 2.813, p = .105) when the two groups are combined, with 70 vs. 73 in the PT group, and 48 vs. 78 in the FC group. However, the older children's advantage increased within the FC group and resulted in a significant age effect (t = -3.095, p = .008) within the post-test of the FC group, and a significant interaction effect (F = 6.677, p = .015). The pre-test was a significant predictor for improvement (F = 25.833, p = .00) with a large effect size, .489.
In sum, age was shown to affect phonemic awareness already before receiving instruction. PT instruction reduced the age effect in the post-test, while FC enhanced it to a level of significance. 
Age by vocabulary
In the pre-test for vocabulary, there was no group effect, but there was a significant age effect (F = 11.837, p = .002), with 19 vs. 38 in the PT group, and 24 vs. 26 in the FC group, as shown in Table 10 . The larger age advantage in the PT group resulted in a significant interaction effect between group and age (F = 6.793, p = .014) in the pre-test as well as a significant difference within the PT group (t = -5.037, p = .000). However, in the post-test, there was no age effect (F = .002, p = .963), with 60 vs. 75 in PT group, and 46 vs. 43 in the FC group, without an interaction effect (F = .262, p = .612). Instead, group effect emerged as significant (F = 9.050, p = .006). The pre-test score was not a significant factor (F = 2.189, p = .151). Of the two significant factors, group had a larger effect size, .251 than for pre-test, .075. The disappearance of the age advantage from the PT group coupled with the strongly emerging effect of instruction type in the post-test signifies that the PT instruction enabled the younger children to catch up with the older children in vocabulary learning. 
Age by fluency
In the pre-test for fluency, there was no group effect but there was a significant age effect (F = 45.379, p = .00), with 0 vs. 3.33 in the PT group, and 0 vs. 3.69 in the FC group, as shown in Table 11 . Age effect remained in the post-test (F = 20.501, p = .00), with 21.7 vs. 45 in the PT group, and 6.2 vs. 36.67 in the FC group. Group also had a significant main effect (F = 8.705, p = .006), while the pre-test did not (F = .221, p = .642). Of the two main effects, age had a larger effect size, 0.432, compared to that of group, 0.244. In sum, reading fluency was affected by age inherently and consistently in the Pre-test and remained so in the Post-test, while PT instruction boosted both age groups equally more than FC. In contrast to gender, age showed an inherently significant main effect for all the Pretests except one: letter recognition. In letter recognition pre-test, though the age advantage was observed within the FC group and remained in the Post-test, age did not have a main effect in the pre-or post-test according to the ANOVA or ANCOVA. In all other three pretests, age had a significant main effect such that older children were consistently superior to younger ones. The t-test within each group showed that neither group had an age effect in the pre-test for phonemic awareness; the PT group had a significant age effect in the pretest for vocabulary; and both PT and FC groups had a significant age effect in the pre-test for reading fluency.
In the Post-test, however, the age effect disappeared as a main effect except in reading fluency. By reducing or changing the direction of the age advantage, PT instruction contributed to the cancellation of the age effect according to the ANCOVA in phonemic awareness and vocabulary learning, and to the cancellation of the interaction effect in letter recognition and vocabulary. In contrast, FC instruction sustained the initially observed age effect, as in letter recognition, or increased it to a level of significance, as in phonemic awareness, within the group.
Reading fluency was strongly affected by age in the pre-test with a large effect size, .619, and again in the post-test with a large effect size, .432. Instruction type did not cancel the age effect for reading fluency. However, for the two middle-level pre-literacy skills, phonemic awareness and vocabulary learning, the age effect was canceled obviously by PT, not by FC instruction.
DISCUSSIONS
For the first research question comparing the type of instruction, overall, at the two low levels, both PT and FC were equally effective whereas at the two upper levels, PT was more beneficial than FC, though both instruction types improved the two upper level skills as well. Therefore, pictorial typography when accompanied with instruction, seems more effective for building pre-literacy skills than the non-integrated pictures and letters in the flashcards. In addition, the large SD in the post-test scores of the FC group suggests large individual differences in the effects of FC.
For the second research questions about the two intervening variables, gender did not inherently affect them at the time of pre-test whereas age did. Female children were inferior to boys in the phonemic awareness pre-test only in the FC group, which seems accidental due to unbalanced grouping rather than a meaningful, inherent gender effect. The male advantage in phonemic awareness as a whole disappeared in the post-test according to the ANCOVA, which supports the view that the initial male advantage was accidental.
In contrast, age had a significant main effect for all the pre-tests but one, letter recognition, in the lowest level. This is interpreted to mean that ages 6 and 7 show differences in their cognitive abilities, and such differences are reflected in the pre-literacy skills, except in the lowest level, i.e., giving a name to each letter. That is, naming the differently shaped letter may not be critically aided by seven-year-olds' cognitive ability in particular, compared to six-year-olds. Therefore, it seems accidental that seven-year-olds were superior to six-year-olds in letter recognition in the FC group in their pre-test.
1
The post-test, however, contrasted with the pre-test. A gender effect emerged in vocabulary learning due to a male advantage in both groups. A male advantage in vocabulary learning was reported in Cohen et al.'s (2011) evaluation of American WordWorld trials. As was observed among the American children, it was also observed in the Korean children that male children had been participating in the entire in-class activities more actively than the girls. Since vocabulary is important in following the story, more active participation may have yielded these differences in vocabulary learning.
On the other hand, though the age effect was obvious in three upper-level pre-tests and partly in the FC group in the letter recognition pre-test, they disappeared mostly in the post-tests, except in the reading fluency post-test. The two groups behaved differently in terms of age advantage: the FC group showed a significant age advantage in letter recognition pre-test and sustained it in the post-test. The FC group also showed a significant age advantage in the post-test for phonemic awareness by improving it from the pre-test. In contrast, the PT group reduced the age difference in those two low-level skills, such that they erased the interaction effect caused by the FC group's older age superiority in letter recognition and canceled the age effect altogether in the post-test for phonemic awareness. Furthermore, though the PT group happened to show a significant age effect in the pre-test for vocabulary, it fell below the significance level in the post-test. In summary, then, PT reduced or canceled the age effect for the three skills, while FC sustained or increased the age effect for the two low-level skills.
The highest level skill, reading fluency, did not overcome age effect by any instruction type. Age was a very powerful factor for both pre-and post-test in both groups both in combination and in separation.
Overall, PT seems to reduce the age advantage, while FC relies on age benefit, particularly for the low level skills. The age effect was most strikingly reduced in the PT group for vocabulary learning. Therefore, pictorial typography in PT instruction served as stimuli well enough for the younger children to sort out the relationship between sound units and letters. Similarly, PT has been indicated as particularly beneficial to younger children's vocabulary learning, implying that the whole word approach of PT lowered the threshold levels of children's cognitive level such that they overcome the age disadvantage. Considering that vocabulary as a whole is what the pictorial typography is designed for, vocabulary learning both in oral and written modes should be strengths of the PT. As expected, integrated pictures with letter sequences seem to have provided the appropriate stimulus for learning entire vocabulary. Finally, though PT instruction was superior to FC in improving reading fluency, it did not cancel the age effect. Reading fluency was an index of the highest level pre-literacy skill that requires new combinations of words. Children had to read aloud short sentences, which requires application of their knowledge of all three lower level skills, and optionally with grammatical knowledge. Therefore, it calls for the relatively higher levels of cognitive and analytic abilities of older children on the one hand, and on the other hand the richer stimuli in the pictorial typography that help the development of lower level skills for children to apply to it.
CONCLUSION
When pictorial typography was used within the instructional framwork, it was beneficial to all four subskills of preliteracy for Korean ESL children. Particularly for the two upper level skills, vocabulary and reading fluency, pictorial typography was shown to be more effective than flashcards.
With gender and age considered as intermediate variables, PT was still signifcantly better than FC in vocabulary learning and fluency. The strongest effect of PT was in vocabulary learning for both age groups and both genders. Particualry for the younger group, PT was more suitable than FC in phonemic awareness and vocabulary learning, the two most important skills for pre-literacy. Since age is a strong biological factor for language acquisition and was shown to be a significant factor in the pre-test analysis in this study, the benefit of PT for the younger group is particularly noteworthy. Age was shown to be a sensitive factor already at the age of six and seven for all four skills in the pre-test. However, the PT condtion enabled the younger group to overcome the age effect for phonemic awareness and vocabulary learning.
The highest level skill did not benefit from PT as strikingly as the two mid-level skills, in that PT did not weaken the age effect for fluency. Fluency improved more among older children, because it requires higher level mental activities such as the productive combination of letters, phonemes, and words for a sentence, rather than verbal-visual associations.
The finding that the PT condition facilitated the younger children's phonemic awareness (which is crucial for pre-literacy and vocabulary learning) suggests that the direct integration of visual and verbal information into word-in-picture in the PT condition is an effective aid for building mental representations as well as literacy. This is likely due to the fact that the children are relatively limited in other upper-level mental cognitive resources other than verbal and visual association, in support of dual coding theory.
However, caution is required in generalizing the findings from the present study due to the small number of participants and the unbalanced distribution in terms of gender and age. These limitations restricted the choice of statistical procedures. The age variable needs to be operationalized into a wider range in the future study because the previous studies of pre-literacy focused mostly on children's first language. The second language learning process may involve a wider range of ages. Also, assessing the longer-term effects required the follow-up studies.
